Early morphological changes in blood capillaries of mouse duodenal villi induced by X-irradiation.
The mouse has been used extensively as a model for radiobiological studies. In particular, the cellular compartments of the intestinal villi have been examined, in an effort to gain an understanding of the gastrointestinal disturbances which follow radiotherapy of the abdomen. The response of the blood vessels has been, however, largely neglected. This paper examines the early response of the duodenal capillaries to an X-ray dose of 10 Gy using conventional light and transmission electron microscopy. The villous capillaries were examined at 6 h, 1 day and 3 days after treatment. The results showed that the capillaries responded to X-irradiation within 6 h. exhibiting marked vasodilation similar to that observed in acute inflammation. Significantly there was no ultrastructural evidence of endothelial cell disruption or loss of junctional attachment between the cells, but the characteristic fenestrae of these vessels were less apparent than in the controls. One day after treatment the capillaries had become constricted, with many vessels totally non-patent. The cytoplasm and nuclei of the endothelial cells showed changes consistent with vascular damage, such as nuclear shape alterations and luminal cytoplasmic projections. Three days after treatment there was variation in the capillary patency, as some vessels showed signs of incipient necrosis whilst others were relatively normal in appearance. The results suggest that the early vascular response typically involves a phase of vasodilation followed by constriction within the first 24 h after treatment, a finding consistent with the radiation response of skin capillaries in what has been described as 'transient erythema'. The ultrastructural changes associated with the phasic changes in patency did not suggest large scale endothelial death, but rather alteration of the functional capacity of the vessels which may in turn affect the other cell populations in the villi.